. Top: Comparison of the calculated Mn pre-edge spectra using either the def2-TZVP(-f) basis set for all atoms (dashed red trace) or the combination of def2-SVP (for C and H) and def2-TZVP(-f) (for Mn, N, and O) basis sets (solid black trace). The comparison is for A) [Mn IV (O)(OH)(Me 2 EBC)] + (3) and B) [Mn IV (OH) 2 (Me 2 EBC)] 2+ (2) . Bottom: Comparison of the calculated pre-edge spectra for [Mn IV (O)(H 3 buea)]in the gas phase (solid black trace) and using COSMO with DMF as solvent (red dashed trace). Sticks mark individual electronic transitions. A +32.6 eV energy shift and 1 eV Gaussian broadening were applied to all calculated spectra.
The calculated intensity is obtained from the sum of the squares of electric-dipole, magneticdipole, and electric-quadrupole transition moments from all contributing excited states: 1
where FWHM was chosen to be 1 eV. Figure S2 . Comparison of the calculated pre-edge spectra for [Mn IV (O)(salen)] using a DFToptimized model of the full structure of [Mn IV (O)(salen)] (solid black trace) versus that using the truncated salen ligand (red dashed trace). The pre-edge features above 6544 eV are due to metalto-ligand charge-transfer transitions. In the experimental spectrum, these transitions are concealed by the rising edge and thus not observable. A previous study noted that the TD-DFTcomputed energies of these transitions are highly dependent on the chosen density functional. 
